Mechanism of HIV persistence: implications for vaccines and therapy.
Periodic infusion of autologous HIV-antigen presenting cells (APCs), that stimulate the cytotoxic (CTL) response, while being incapable of producing virus, should lower viral burden and boost CD4+ count in HIV-seropositive individuals. Viral burden reasserts itself after antiviral therapy ceases or is interrupted for long. Therapy, therefore, would have to continue for life. These are predictions from a computer model of HIV-immune kinetics. The model equations describe the interactive kinetics of viral burden, CD4+ cell decline, neutralization of free virus by antibodies, infection of cells, and killing of infected cells by CTL. The computed trajectories of the kinetic equations reproduce the typical course of an HIV infection and the model yields several predictions that are not intuitively obvious, among them: (a) Persistence of HIV infection (failure of the immune system to clear infection) is an intrinsic property of the kinetics of the HIV-immune interaction. (b) The chronic state of infection is inherently stable, which means that the infection rebounds to the determined steady state, whenever antiviral therapy stops. (c) CTL is chronically activated, and the level correlates inversely with the avidity of neutralizing antibodies. (d) APCs have to be infused at a rate such as to boost and maintain the CTL response above the chronic level. Other therapies include CTL stimulation, via the macrophage route, by erythrocytes, into which MHC binding HIV-CTL epitope polypeptide fragments have been inserted; passive immunization, virion-trapping by CD4 analogs or CD4 expressing erythrocytes; and combination therapies with AZT, IL-2. These are also analyzed. Concerning HIV etiology, the model assumes that cells other than CD4+ cells (such as macrophages/monocytes) become infected, and contribute to the viral burden, and that infectible cells remain available even as CD4+ cells become exhausted. The model further assumes that CD4+ cells decline not only through direct killing by HIV and CTL, but by dysregulation and excess apoptosis caused by the presence of virus. The model predicts that persistence of HIV infection does not depend upon latently infected cells or escape mutants, as has been suggested.(ABSTRACT TRUNCATED AT 400 WORDS)